Immunogenetics and the major histocompatibility complex.
The poultry immune system is a complex system involving many different cell types and soluble factors that must act in concert to give rise to an effective response to pathogenic challenge. The complexity of the immune system allows the opportunity for genetic regulation at many different levels. Cellular communication in the immune response, the production of soluble factors, and the rate of development of immune competency are all subject to genetic influences. The genes of the major histocompatibility complex (MHC) encode proteins which have a crucial role in the functioning of the immune system. The MHC antigens of chickens are cell surface glycoproteins of three different classes: Class I (B-F), Class II (B-L) and Class IV (B-G). The MHC antigens serve as essential elements in the regulation of cell-cell interactions. The MHC has been shown to influence immune response and resistance to autoimmune, viral, bacterial and parasitic disease in chickens. The MHC has been the primary set of genes identified with genetic control of immune response and disease resistance, but there are many lesser-characterized genes outside of the MHC that also regulate immunoresponsiveness. Polygenic control has been identified in selection experiments that have produced lines of chickens differing in antibody levels or kinetics of antibody production. These lines also differ in immunoresponsiveness and resistance to a variety of diseases. Understanding the genetic bases for differences in immunoresponsiveness allows the opportunity selectively to breed birds which are more resistant to disease. Indirect markers that can be used for this selection can include the MHC genes and immune response traits that have been associated with specific or general resistance to disease.